The World Health Organization classifies ovarian granulosa cell tumors as sex cord stromal tumors pure sex cord and both, adult granulosa and juvenile granulosa cell tumors are described. Usually, they appear as solid or cystic solid tumors and less commonly the tumors are entirely cystic, which results in scarce literature published on this presentation. Juvenile type presents histologically a lobulated appearance Call-Exner bodies are infrequent, luteinization is common, and it is usual to observe follicles containing eosinophilic or basophilic secretions. Adult type typically shows a proliferation of uniform cells with vesicular nuclei that show typical grooves. It is important to take into account the entirely cystic presentation to avoid wrong diagnoses such as ovarian follicular cyst. From the pathological point of view there are no overwhelming data that could clearly differentiate a cystic granulosa cell tumor from a follicular cyst. However, some authors have described macroscopic and microscopic findings that should be taken into account to perform the differential diagnostic between these entities. Six cystic granulosa cell tumor cases from the period 1973-2017 from our Pathology Department were studied, and they included three adult granulosa cell tumors and three juvenile granulosa cell tumors. We analyzed clinical presentation and histological features like patterns, nuclear atypia, epithelium-stroma relationship, mitotic index, and presence of necrosis in order to establish whether there is a correlation among these parameters and clinical behavior.
Introduction
Ovarian tumors represent according to the different series published, 30% of all genital neoplasias [1] . Granulosa cell tumors (GCTs) are tumoral lesions classified within sex cord stromal tumors as a subgroup of pure sex cord stromal tumors [1, 2] . These lesions show an epithelial component characterized by the proliferation of granulosa cells, fibroblasts, and theca cells [1] . GCT functionality will essentially depend on stromal androgen production and its conversion to estrogen produced by the steroid aromatase present in granulosa cells. For this reason, the assessment of the microscopic relationship epithelium-stroma could be correlated with the endocrinological medical record of the patients [3] [4] [5] .
Two subtypes are described: AGCT and JGCT. Adult form occurs more often in the middle age (mean 53 years). Size ranges from millimeters to large masses with an average diameter of 12 cm. Juvenile form affects mainly girls and young women, they usually occur in women less than 30 years, and the tumors range from 3 to 30 cm. Both the adult and the juvenile subtypes show similar macroscopic features. They are solid, partly solid with cysts, and less commonly entirely cystic.
The amounts of stromal or granulosa cells make the solid component appear as soft or firm, whereas the lipids present in the cells give it the typical white to yellow color. Necrotic or hemorrhagic areas are infrequent [1, 2, 6] .
Sometimes pure cystic tumors represent a real diagnostic challenge, since they could be misdiagnosed as benign lesions such as follicular cysts [5] .
The aim of this study is to present 6 cystic granulosa cell tumors (CGCTs) in patients aged 16, 17, 19, 21, 31 , and 48 and analyze macroscopic and histological findings, comment on associated lesions, and assess clinical behavior. 
Materials and Methods
We studied six CGT cases registered from 1973 to 2017 in our Pathology Department. Review included protocols with macroscopic features and histological sections with hematoxylineosin and reticuline stains. Five-micrometer-thick sections were used for the immunohistochemistry studies. Antibodies keratin AE1/AE3, calretinin, inhibin, smooth muscle actin, and WT1 were done. Microwave antigenic retrieval was performed with overnight incubation with citokeratin AE1/AE3, (Dako, 1/100), inhibin (Dako,1/100), calretinin (Dako 1/100), smooth muscle actin (Cellmarque 1/100) and WT1 (Dako 1/100), ABC detection system (Vector), diaminobenzidine staining (DAB), and hematoxylin contrast. We studied three AGCTs and three JGCTs and analyzed these histological features: patterns, nuclear atypia, epithelium-stroma relationship, mitotic index, and presence of necrosis.
The patterns were classified according to the WHO classification: diffuse, trabecular, gyriform, solid, insular, nodular, watered silk, pseudopapillary, microfollicular (with Call-Exner bodies), and macrofollicular [1] . Nuclear atypia was classified as mild, moderate, and intense according to the following criteria: hyperchromasia, pleomorfism, and the presence of a nucleolus [7, 8] . Tumor proliferation was assessed by counting mitotic figures (10 fields with a high magnification) [2] . The presence of necrosis was defined as present or absent, and the stromal epithelium ratio was performed by percentage of the two components [9] .
In 3 cases we analyzed 3 contralateral ovarian wedges and 1 oophorectomy contralateral with total hysterectomy.
Results

Clinical Findings
Three patients were symptomatic: one of them presented hyperthecosis and a peniform clitoris, another metrorrhagia and marked obesity, and the third patient showed oligomenorrhea. The remaining patients were asymptomatic. All patients showed ecographic cystic ovarian lesions, and their sizes range from 8 to 20 cm, which lead to the decision to perform surgery.
Every tumor showed cystic configuration, 4 were unilocular and 2 multilocular. Their size was between 10 and 22 cm. The external surface was smooth and it was intact in every case. The internal surface was predominantly smooth in 4 cases while in the other two cases it was lined by scarce friable fronds that came off easily (Fig. 1) . Neither necrotic areas nor hemorrhage was observed.
In every case, stage was classified as FIGO IA. This is important because the stage is the only prognostic factor related to survival in patients with GCTs (5-year survival rate for patients with stage I is over 90%) [10] .
Microscopic Findings
Cases 1, 3, and 5 showed follicles of varying size and shape containing eosinophilic or basophilic secretions, and they were interpreted as JGCTs (Figs. 2 and 3 ). Cases 2, 4, and 6 were AGCTs and showed combined patterns: microfollicular with Call-Exner bodies, giriform, and solid. Nuclear atypia was classified as mild in 5 cases and moderate in 1, necrosis was absent in every case, and mitoses were isolated in the 6 cases (0 to 3/10 HPF).
Reticuline stain allowed to define clearly between granulosa cell islands and ovarian stroma cells.
The stromal component varied from thecomatous to fibromatous and its proportion to granulosa cells was variable. The epithelium-stroma relationship was considered predominantly epithelial in 5 cases (cases 3, 4, 5, 6, 90/10; case 2, 60/40; and case 1, 40/60). Of the three samples corresponding to the ovarian wedges, one showed medullar stroma hyperplasia and the other 2 presented no abnormalities. The hysterectomy showed non atypical hyperplasia and the contralateral ovary medullary stromal hyperplasia. Immunohistochemistry showed the following results: AE1-AE3 negative in all 6 cases, inhibine and calretinine positive in all 6, smooth muscle actin positive in 2 and negative in 5, WT1 positive in 4 and negative in 2. In every case, stage was classified as FIGO IA. Patients' followup lasted 1 year. During that time there were no complications or local recurrence. Subsequent evolution is unknown.
Discussion
Granulosa cell tumors were firstly described by Rokitansky in 1855, but Kahlden was who differentiated histogenetically this neoplasia and gave it the of "Graafian follicle cyst" [1] . Since then, a great number of revisions were made and finally it was delineated the clinical presentation, functionality, and pathology features of these tumors as well as their biologic behavior [7, 8, 11, 12] . The pure cystic presentation of these lesions is very infrequent, and they are usually associated to androgen production [5, 11] . Despite the low frequency of this presentation, it has to be taken into account in within differential diagnosis with ovarian cysts of spontaneous regression which do not require surgery [13] .
From the pathological point of view there are no overwhelming data that could clearly differentiate a cystic granulosa cell tumor from a follicular cyst. However, some authors have described macroscopic and microscopic findings that should be taken into account to perform the differential diagnostic between these entities.
Palladino [5] highlights that it is difficult to think of a cystic follicle with a diameter bigger than 6-7 cm; so, a bigger lesion could be a CGCT. However, considering the aforesaid, difficulties increase when the lesion is not bigger than 7 cm in diameter [5, 11] .
Microscopically, the presence of small delicate papillae and Call-Exner bodies favors a CGTC diagnosis, since follicular cysts are generally lined by one to three layers of granulosa cells and do not present Call-Exner bodies [2, 14] .
Regarding the evaluation of the epithelial stroma relationship, it is important to highlight the findings in two patients. Patient 1 with hirsutism and peniform clitoris presented an epithelium-stroma relationship of 40/60 which might indicate a high production of androgens by the stromal cells [15] [16] [17] . This exaggerated androgenic production could, hypothetically, exceed the granulosa cell steroid aromatase capacity for estrogen conversion. This situation could produce an androgenic excess, responsible for the symptoms presented by the patient. Unfortunately, the patient's hormonal dosage, which may confirm this hypothesis, is not available. Patient 2, obese and with metrorrhagia, presented an epithelium-stroma relationship 60/40. Perhaps the stromal component had an exaggerated androgenic production which underwent estrogenic conversion, and probably, this was responsible for hyperestrogenism and, consequently, endometrial hyperplasia. Again, the absence of hormonal dosages does not allow for definite conclusions.
We concluded (a) there are macroscopic and histological elements which, although not categorical, make it possible to differentiate these tumors from other cystic lesions of the ovary and get to a correct diagnosis [5] ; (b) it is recommended to perform a histological assessment of the epithelium-stroma relationship and the availability of the corresponding hormonal dosage in order to be able to establish an adequate anatomoclinical relationship; (c) it must be remembered that immunohistochemical techniques only allow to corroborate the origin of granulosa cells; (d) fine needle aspiration cytology is not recommended in the case of cystic ovary lesions since this procedure has low sensitivity and specificity.
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